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Summary 
 
Groundwater pumped from wells in Catoctin Mountain Park is obtained from fractures in the 

underlying metamorphic rocks.  There appears to be no consistent relationship between the 

hydrogeologic setting of well locations and well yield.  Wells within close proximity and 

constructed in similar hydrogeologic settings may produce large volumes of water, or nearly 

nothing.  Well yield is entirely dependent on the amount of fractured rock encountered at depth 

and the water-bearing characteristics of those fractures.  

 

The potential for constructing wells with large yields can be increased by locating them on the 

east side of stream valleys.  Infiltration of water in stream valleys will eventually reach the 

underlying southeasterly dipping bedrock and follow bedding planes and fractures downdip, 

toward the southeast.  Thus, a well located downdip of a stream (recharge source) will have a 

better chance of producing water than wells in other locations.  

 

There is sufficient pumping capacity from existing wells in the park to meet current demand.  No 

additional facilities are planned.  If additional supplies are needed in the future, some of the 

existing low-volume wells could be developed as supplemental water sources. 
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Introduction 
Catoctin Mountain Park covers nearly 6000 acres of mountainous terrain in the Blue Ridge 

Province of western Maryland.  The park contains several camp/cabin areas dating back to the 

era of the Great Depression.  Over the years, approximately 20 wells have been drilled in the 

park to provide water for NPS facilities.  Only about half of those wells were deemed successful; 

producing enough water to be developed and equipped with pumps. 

 

This report summarizes the hydrogeology and the history of well drilling in the park.  Although 

there appears to be no definite pattern or geologic conditions that will insure successful well 

drilling, the chances for success can be improved by locating future wells on the east side of 

perennial streams to take advantage of the streams as a potential source of groundwater recharge.  

 

 

Previous Investigations 
The geology of the park and surrounding area has been mapped by Whitaker (1955), Fauth 

(1977), and Southworth and Denenny (2006).  

 

Nutter (1971) supervised construction and testing of a water supply well at the Camp Peniel 

environmental education center.  The facility is now the headquarters and administrative offices 

for the park. 

 

Huth Engineers (1981) evaluated wastewater disposal systems, water supply systems, and fire 

protection systems for the Camp Greentop and Camp Round Meadow areas. 

 

Trombley and Zynjuk (1985) reported on the hydrogeology and water quality of the park.  Their 

work included sampling and analyses of water quality for wells, springs, and streams throughout 

the park.  They also supervised construction and testing of a new well at Quarters #5 and 

investigated the potential for infiltration from sewage treatment facilities at Camp Round 

Meadow to affect groundwater quality at nearby wells. 

 



 

Dine, Tompkins, and Duigon (1985) compiled basic data for water wells in Frederick County.  

Duigon and Dine (1987) provided an assessment of water resources of Frederick County to 

provide the basic hydrologic background for planning, development, and other activities. 

 

Geology and Hydrogeology 
Catoctin Mountain Park is situated on the east limb of the Blue Ridge-South Mountain 

anticlinorium, immediately west of the transition from the Piedmont to the Blue Ridge 

physiographic provinces (Figure 1).  Geologic formations underlying the park dip toward the 

southeast (Southworth and Denenny, 2006). 

 

 
Figure 1.  Physiographic setting of Catoctin Mountain Park. 

 

The park is underlain by PreCambrian metamorphic rocks.  The western part of the park is 

underlain by Catoctin Formation.  The two main types of rocks comprising the Catoctin 

Formation are a greenish-gray metabasalt and a bluish-grayish metarhyolite.  The eastern part of 

the park is underlain by the Loudoun Formation, which is comprised of phyllite and 

conglomerate units.  Overlying the Loudoun, and outcropping in the very eastern part of the 

park, is the Weverton Formation.  The Weverton is comprised of a sequence of interbedded 

quartzite, phyllite, and conglomerate.  A geologic map of the park and a geological cross section 

are provided in Figure 2. 

 

The metabasalt and metarhyolite rocks comprising the Catoctin Formation were originally 

deposited as molten rock from volcanic eruptions.  The volcanic rocks were later covered by 

quartz sand deposited as river sediments.  These geologic units were subsequently buried and 
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subjected to heat and pressure to metamorphose into their current state.  The units were then 

uplifted by mountain-building processes and uncovered by erosion of the overlying rocks. 

 

Landforms and topography in Catoctin Mountain Park are largely a function of the type of 

bedrock.  The rock near the contacts between geologic units tends to be more fractured, and thus 

more easily eroded, than rock from the interior parts of the formations.  Linear valleys that 

parallel the northeast-trending bedding and foliation planes of the bedrock have formed along the 

contacts between the Catoctin and Loudoun Formations and between the metabasalt and 

metarhyolite comprising the Catoctin Formation (Southworth and Denenny, 2006). 

 

Rock units in the park are highly fractured and folded.  The major axes of folding and cleavage 

planes strike northeast-southwest.  Cleavage along bedding planes and fractures dip toward the 

southeast at approximately 45 degrees (Trombley and Zynjuk, 1985). 

 

Groundwater in the park occurs in the regolith zone overlying unweathered bedrock and within 

fracture zones in the bedrock.  The regolith is comprised of all of the soil and rock material 

overlying the unaltered bedrock and includes both material that has been transported and 

material that has weathered in place.  The regolith is thinner at the top of Catoctin Mountain and 

along ridges and thicker in the valleys.  The regolith has moderate porosity and permeability.  It 

is the principal aquifer in the park.  Groundwater also occurs in the openings along bedding 

planes, cleavage planes, joints, and faults within the bedrock.  The number, size, and 

interconnectivity of these openings determine the water-producing potential of the bedrock.  In 

general, bedrock openings decrease with depth as the weight of the overlying rock tends to 

squeeze the openings closed.  Areas underlying valleys tend to be better locations for wells 

because there is a constant source of recharge from infiltration of water from streams. 
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Figure 2.  Geologic map and cross section of Catoctin Mountain Park 

(from Southworth and Denenny, 2006). 
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Trombley and Zynjuk (1985) estimate that the regolith extends to a depth of about 200 feet at 

Camp Round Meadow.   The regolith is less thick beneath the ridges and mountains.  The 

success of a well constructed at Catoction depends on the thickness of the regolith, the thickness 

and degree of fracturing in the bedrock, and the degree of interconnectivity with surrounding 

fractured rock.  As a general guideline, test holes for water supply wells probably do not need to 

exceed 300 feet deep.   

 

Well Inventory 
Table 1 is a listing of all wells in Catoctin Mountain Park.  It does not include wells and test 

holes at The Presidential Retreat or the Naval Support Facility, Thurmont, at Round Meadow.  

Well completion reports (as available) are attached as an appendix to this report.  Well 

completion reports could not be found for every well. 

 

Table 1 shows that none of the water supply wells constructed in 1983 and earlier were more 

than 250 feet deep, and many of them were capable of producing more than 30 gpm; some had a 

capacity exceeding 50 gpm.  Wells constructed in 2002 and 2006 ranged in depth from 400-800 

feet, but did not have a better ratio of success than did shallower wells constructed in preceding 

years.  Both of the 800-foot deep wells did not produce enough water to warrant development as 

water supply sources. 

 

Water Systems/Active Wells 
There are currently four water systems at Catoctin Mountain Park: Headquarters, Blue Blazes, 

Round Meadow, and the Ike Smith water system.  Quarters No. 5 and No. 6 are single family 

residences that are each supplied by a domestic well. 

 

The Naval Support Facility, Thurmont, operates several wells in the Round Meadow area to 

supply water for The Presidential Retreat.  Information for these wells is not readily available 

and they are not discussed in this report. 
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Table 1.  Wells in Catoctin Mountain Park 

 
Well 

Number 
(MGS) 

State Permit 
Number 

(well tag no.) 
Well Name Year 

Const. 
Depth 
feet 

Yield, 
gpm 

Use* 
(2007) 

FR-BD-5 --- Jim Brown 0 1936 40 8.5 Abandoned
FR-BD-6 FR-01-8989 Greentop 1955 230 25 Inactive 

FR-BD-7 FR-02-1967 
FR-02-5349 

Misty Mount 1 
Deepen MM 1 

1956 
1956 

76 
180 3.6 Inactive 

FR-BD-8 FR-02-5350 Misty Mount 2 1956 127 24 Inactive 
FR-BD-34 FR-03-2795 Blue Blazes 1 1959 230 32 BB/MM 
FR-BD-40 FR-66-0492 Poplar Grove 1 1966 180 40 IS 
FR-BD-41 FR-66-0489 Poplar Grove 2 1966 160 33 IS 
FR-BD-43 FR-66-0490 Jim Brown 1 1966 120 74 RM 
FR-BD-44 FR-66-0491 Jim Brown 2 1966 247 8.5 Inactive 
FR-BD-49 FR-71-0428 Headquarters 1971 202 19 HQ 
FR-BD-114 FR-81-1284 Quarters 5 1983 145 60 SFD 
 --- Quarters 6  120  SFD 
 FR-94-3010 Jim Brown 3 2002 800 6 Inactive 
 FR-94-3011 Jim Brown 4 2002 500 140 RM 
 FR-95-0125 Ike Smith Test Hole 2006 800 10 Inactive 

 FR-95-0126 Test Hole at Blue 
Blazes 2006 600 10 Inactive 

 FR-95-0303 Blue Blazes 2 2006 660 23 BB/MM 
 FR-95-0304 Test Hole at Bldg 167 2006 500 15 Inactive 
 FR-95-0305 Ike Smith Well 2006 420 100 IS 
 
MGS (column 1) is Maryland Geological Survey 
 
* Active water wells in the park supply water to the following water systems: 
 BB/MM – Blue Blazes, Misty Mount, Visitor Center 
 IS – Ike Smith water system supplies Owens Creek, Poplar Grove, Chestnut, Greentop 
 RM – Round Meadow water system 
 HQ – Park Headquarters 
 SFD – Single Family Dwelling 
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Headquarters 
Park Headquarters is at the former site of Camp Peniel, an environmental education camp.  A 

well (FR-71-0428) was constructed there in 1971 (Figure 3).  It is 202 feet deep.  The well has 6-

inch steel casing to 30 feet.  The annular space outside the casing was sealed with grout to 

prevent surface water flow flowing into the well and contaminating the well.  The well was 

completed with a 6-inch open borehole from 30-202 feet.  Pumping tests determined that the well 

has a specific capacity of 1½ gpm/foot of drawdown.  The well was test pumped for only 3¼ 

hours at rates less than 20 gpm.  It was conservatively estimated that the well could reliably 

produce 20 gpm for several hours.  Additional testing would be needed to determine the 

maximum sustained yield of the well if additional water is needed at the headquarters area 

(Nutter, 1971). 

 

The well was constructed into the Weverton Formation which is a greenish-gray quartzite and 

quartz conglomerate that has been compacted and metamorphosed to any of the original granular 

porosity of the quartz sand.  Phyllite (metamorphosed shale) is interbedded with the quartzite.  

Groundwater occurs in joints, faults, and other fractures in the rock. 

 
 
Blue Blazes 
The Blue Blazes Well No. 1 supplies water to all NPS facilities from the Visitor Center to the 

Misty Mount Cabins, including the roads and trails maintenance building and two houses (HS-

128 and PG-167).  A second well was constructed near the maintenance building in August 2006 

to supplement the supply from the Blue Blazes Well No. 1.  Estimated peak demand for this 

water system is 9,000 gpd in winter and 12,000 gpd in summer.  Well locations are shown in 

Figure 3.  The water system has one 33,000 gallon storage tank at Misty Mount. 

 

The Blue Blazes Well No. 1 (FR-03-2795) was constructed in February 1959 and is 230 feet 

deep.  The well obtains water from fractures in the Catoctin Formation.  The well produces 20 

gpm with the pump that is currently installed.  Trombley and Zynjuk (1985) stated that the well 

could produce 32 gpm.  The well was hydrofracked in the early 1990s, resulting in increasing the 

yield to about 50 gpm. 
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Blue Blazes Well No. 2

Blue Blazes Well No. 1

Headquarters Well

 
 

Figure 3.  Location of the Headquarters and Blue Blazes Wells. 

 

Blue Blazes Well No. 2 (FR-95-0303) was constructed about 750 feet north of the maintenance 

shop in August 2006.  The well is located at the east edge of a clearing, east of an old barn.  

Water is obtained from fractures in the Catoctin Formation.  The well is 660 feet deep and has 8-

inch steel casing with a cement grout seal from 0-58 feet.  The well is an open borehole from 58-

660 feet.  The well was test pumped for 25 hours at 23 gpm, causing the water table to draw 

down from the static water level of 42 feet below ground surface to 155 feet below ground 

surface.  Figure 4 shows the water level response in the well during test pumping and recovery. 
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Blue Blazes Well No. 2 (FR-95-0303)
24 Hour Pumping Test, October 11-13, 2006
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Figure 4.  Water level drawdown and recovery during testing of Blue Blazes Well No. 2. 

 

Round Meadow 
The Round Meadow water system is supplied by the Jim Brown Wells.  There are three inactive 

wells in the area, which are discussed in a later section of this report.  There are two active wells 

which pump water to two, 33,000-gallon underground tanks.  Water is used to supply park 

service facilities at Round Meadow and the Round Meadow group camp.  Well locations are 

shown on Figure 5.   

 

Jim Brown Well No. 2 
Well FR-66-0490 was constructed in March 1966 and is 120 feet deep.  The well obtains water 

from fractures in the Catoctin Formation.  The well has 6-inch casing with a grout seal to a depth 

of 26 feet.  The well is a 6-inch open borehole from 26-120 feet.  The well was test pumped for 

24 hours at 74 gpm, causing the water level to draw down from the static water level of 29 feet to 

70 feet below ground surface. 
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Jim Brown Well No. 4 
Well FR-94-3011 was constructed in April 2002 and is 500 feet deep.  The well obtains water 

from fractures in the Catoctin Formation.  The well has 8-inch casing with a grout seal to a depth 

of 55 feet.  The well is an 8-inch open borehole from 55-500 feet.  The well was test pumped by 

airlifting for 3 hours at 100 gpm, causing the water level to draw down from the static water 

level of 50 feet to 500 feet below ground surface. 

 

 

Quarters No. 5 

Quarters No. 6 

Jim Brown Well No. 4
Jim Brown Well No. 2

Poplar Grove Wells 

Ike Smith Well

 

Figure 5.  Locations of wells for the Round Meadow and Ike Smith water systems. 
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Ike Smith Water System 
The Ike Smith water system is supplied from two wells at the Poplar Grove II group campsite 

and the new (2006) Ike Smith Well in the Owens Creek Valley (Figure 5).  Water from the wells 

is pumped to the underground storage tank at the Ike Smith pump house and then pumped to two 

33,000 gallon storage tanks north of Camp Greentop.  Chlorination for water in this system 

occurs at each well house as water is pumped from the well.  Water from this system supplies 

Camp Greentop, Poplar Grove group camps, Chestnut Picnic area, and Owens Creek 

campground and picnic area.  Peak demand for this water system is less than 15,000 gpd. 

 

Poplar Grove Wells 
There are two water supply wells at the Poplar Grove II group campsite (Figure 5).  These wells 

were constructed in 1966 to replace a surface water source from the Ike Smith Springs.   

 

Well FR-66-0489 was completed in March 1966.  It is 160 feet deep and is cased and grouted to 

a depth of 45 feet.  The well is a 6-inch open borehole from 45-160 feet.  The well was test 

pumped for 24 hours at 35 gpm, causing the water level to draw down from the static water level 

of 55 feet to 86 feet below ground surface. 

 

Well FR-66-0492 was completed in March 1966.  It is 180 feet deep and is cased and grouted to 

a depth of 75 feet.  The well is a 6-inch open borehole from 75-160 feet.  The well was test 

pumped for 24 hours at 40 gpm, causing the water level to draw down from the static water level 

of 60 feet to 85 feet below ground surface. 

 

Ike Smith Well 
Two wells were constructed in the vicinity of Ike Smith Springs in the summer of 2006.  The 

first well (FR-95-0125), which was constructed near the springs and pump house, did not 

produce much water and was capped.  Additional information regarding this well is presented in 

the “Inactive Wells” section of this report.  The second well was located in the Owens Creek 

valley and produces about 100 gpm.  This well (FR-95-0305) will be connected to the Camp 

Greentop, Poplar Grove, Owens Creek water system. 
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Well FR-95-0305 was constructed in September 2006.  It is located on the east side of the Owens 

Creek valley, at the intersection of the trail from Ike Smith Springs and the Foxville-Deerfield 

Road (Figure 5).  The well is 420 feet deep and is cased and grouted to a depth of 56 feet.  The 

well is an 8-inch open borehole from 56-420 feet.  The well was test pumped for 25 hours at 100 

gpm, causing the water level to draw down from the static water level of 17 feet to 75 feet below 

ground surface.  Figure 6 shows the water level response in the well during test pumping and 

recovery. 

Ike Smith Well (FR-95-0305)
24 Hour Pumping Test, October 4-5, 2006
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Figure 6.  Water level drawdown and recovery during testing of the Ike Smith Well. 

 

Quarters No. 5 
The well at Quarters No. 5 (Figure 5) was constructed in 1983 to replace a contaminated spring 

source.  The well is 138 feet deep and 6 inches in diameter.  The well was test pumped at 60 gpm 

for 5 hours, but that pumping rate could not be sustained as the water level in the well was 

continuing to decline, showing no evidence that the rate of decline was decreasing. 
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Quarters No. 6 
Quarters No. 6 is a single-family home (Figure 5).  The well is 120 feet deep and 6 inches in 

diameter.   

 

Inactive Wells 
Several wells in Catoctin Mountain Park are no longer used for one reason or another.  Basic 

data for these wells are included in Table 1.  Well completion reports (as available) are included 

in the appendix of this report.  Available information for these wells is summarized in the 

following sections. 

 

Misty Mount/Blue Blazes Area 

There are two inactive wells in the Misty Mount Cabins area (Figure 7).  Both wells were located 

in the north-south trending valley east of the Misty Mount Cabins.  The wells were constructed 

in 1956.  Two test wells were drilled in the Blue Blazes area in August and September 2006.  

 
Well FR-02-5349 was constructed in the Winter and Spring of 1956.  It was drilled to a depth of 

180 feet and produced less than 5 gpm.  Water is obtained from fractures in the Catoctin 

Formation.  The well is located east of the creek and about 50 feet north of the entrance road to 

the Misty Mount Cabins (Figure 7).  The well did not produce enough water to warrant 

installation of a pump.  There is no record of it ever being used as a water supply source.  Some 

of the documents in the park files refer to this as Well No. 1 or Well A, as it was the first well 

drilled in the area. 

 

Well FR-02-5350 was constructed in June 1956.  It is located on the east side of the creek and 

about 300 feet north of Well FR-02-5349 (Figure 7).  The well is 127 feet deep and will produce 

about 25 gpm if its use is limited to about 8 hours per day.  Water is obtained from fractures in 

the Catoctin Formation.  The well is on the east side of the creek, and the cabins are on the west 

side of the creek.  Well FR-02-5350 has not been utilized for several years because maintenance 

of a water line across the creek has always been problematic.  However, the well was the sole 

source of water for the Misty Mount Cabins for many years following its construction until a 
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FR-02-5349

FR-02-5350

FR-95-0126

Blue Blazes Well No. 2

Blue Blazes Well No. 1

FR-95-0304

 

Figure 7.  Inactive wells in the Misty Mount/Blue Blazes area.   
 

Location of the active Blue Blazes Wells No. 1 & 2 are shown for reference. 
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 new water system was constructed in 1960(?) and water from the Blue Blazes Well was piped 

into the area.  Some of the documents in the park files refer to this as Well No. 2 or Well B, as it 

was the second well drilled in the area. 

 

Well FR-95-0126 was constructed in August 2006.  It is located north of the maintenance shop, 

about 300 feet south of the communications tower (Figure 7).  The well was drilled to a depth of 

600 feet in the Catoctin Formation and was pumped dry in 3 hours when pumped at 10 gpm.  

The well has been capped, and there are no plans to use it. 

 

Well FR-95-0304 was constructed in September 2006.  It is located at the end of the driveway, 

approximately 60 feet southwest of Building 167 (Figure 7).  The well was drilled to a depth of 

500 feet deep in the Catoctin Formation and was pumped dry in 3 hours when pumped at 15 

gpm.  The well has been capped, and there are no plans to use it. 

 

Ike Smith Springs Area 
Well FR-95-0125 was constructed at Ike Smith Springs in August 2006 (Figure 8).  The well is 

on the north side of the access road to the pump house and east of the creek.  The well was 

drilled to 800 feet and has 8-inch steel casing grouted in place to a depth of 78 feet.  The well is 

an 8-inch open borehole from 78-800 feet.  Production was tested by the air-lifting method for 3 

hours.  The well was estimated to yield 10 gpm.  The well was capped and placed in inactive 

status due to the low estimated yield. 

 

Greentop 
A test hole was drilled north of the Central Park Road near the Greentop entrance in 1955 

(Figure 8).  The well (FR-01-8989) was drilled to 230 feet deep and was test pumped for 24 

hours at 25 gpm, resulting in drawdown of about 10 feet below the static water level of 27 feet 

below ground surface.  These data would seem to indicate the well would be a reliable source of 

water, but there was concern that the well might be constructed in a “pocket” of fractured rock 

that might be dewatered during long periods of continuous use or during droughts (Otton, 1955).  

There is no record that the well was ever equipped with a pump or used as for water supply. 
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Jim Brown 
The original well in the Jim Brown area was 40 feet deep and was constructed in 1936.  The well 

was backfilled with concrete and the casing was cut off below ground surface around 1978.  The 

associated concrete storage tank (approximately 15,000 gallons) was removed about 1980.  The 

original Jim Brown Well was no longer needed after construction of the Jim Brown Well No. 2 

provided an alternative source of water for facilities at Round Meaadow. 

 

There are two inactive wells in the Jim Brown area (Figure 8).   

 

The Jim Brown Well No.1 (FR-66-0491) was constructed in April 1966. The well was drilled to 

250 feet and has 6-inch steel casing grouted in place to a depth of 46 feet.  The well is a 6-inch 

open borehole from 46-250 feet.  The well was test pumped at 10 gpm for 9 hours, causing the 

water level to draw down from the static level of 21 feet to 53 feet below ground level.  The well 

was capped and placed in inactive status due to the low estimated yield.  The well is in the 

middle of the hiking trail (Catoctin Trail) about 350 feet south of the pump house at Jim Brown 

Well No.2.  

 

The Jim Brown Well No. 3 (FR-94-3010) was constructed in April 2002. The well was drilled to 

800 feet and has 8-inch steel casing grouted in place to a depth of 60 feet.  The well is an 8-inch 

open borehole from 60-800 feet.  The well was test pumped by airlifting from 800 feet and 

produced an average of 6 gpm for 3 hours.  The static water level was 50 feet below ground 

surface.  The well was capped and placed in inactive status due to the low estimated yield.   
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FR-94-3010 

FR-66-0491

FR-01-8989

FR-95-0125

 
Figure 8.  Inactive wells in the Ike Smith, Greentop, Jim Brown areas. 
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Water Use and Potential for Streamflow Depletion 
e (per John Hart, 

r 

here are no plans to develop additional facilities at the park, and thus, it’s not likely that water 

ll groundwater has the potential to flow toward, and discharge to, adjacent streams.  Pumping 

e 

 Ike 

ell is 

 reality the impact of groundwater pumping on streamflow is reduced by the return of most of 

uch 

d 

Firm figures for water use at the park were not available.  The estimated peak us

Facility Manager) for the various systems is: 

 Round Meadow 11,000 gpd 

 Ike Smith  15,000 gpd 

 Blue Blazes  12,000 gpd summe

    9,000 gpd winter 

 

T

use will increase in the future.  Usage might decrease as older toilets and showerheads are 

replaced with low-flow fixtures. 

 

A

groundwater from a well near a stream intercepts some of the groundwater flowing toward the 

stream, resulting in streamflow depletion.  The amount of streamflow depletion is a function of 

the depth of the well, the distance from the stream, and the degree of interconnection between th

stream and groundwater at that particular site.  As a worst-case analysis, we can assume a perfect 

connection between groundwater pumping and streamflow reduction.  That is, streamflow is 

reduced by an amount equal to the rate of groundwater pumping.  As an example, we could 

assume that all of the water demand for the Ike Smith water system is pumped from the new

Smith Well adjacent to Owens Creek.  Pumping the well continuously at 15,000 gpd is the 

equivalent of 0.02 cfs.  The maximum amount of streamflow depletion from pumping the w

0.02 cfs. 

 

In

the water to the groundwater system by infiltration through septic leachfields.  The numbers 

given for peak demand represent the maximum pumping from the various wells; demand is m

lower on many days.  Also, most of the water systems obtain water from a number of wells at 

various distances from streams.  As the volume of water pumped in any given day decreases an

the distance from the stream increases, the amount of streamflow depletion decreases. 
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Recommended Locations for Well Construction 
-SW trend.  Many 

l 

he dip of the formations is southeasterly at about 40-50º.  A dip of 45 º would have a slope of 

 

ld 

ed 

45º, 

The strike of geologic formations underlying the park generally follows a NE

of the stream valleys are oriented along this same trend because it is easier for natural erosion 

processes to follow the natural fracture patterns in the bedrock than perpendicular to the natura

fracture pattern. 

 

T

1:1.  If we have a situation where a stream valley has formed over a fractured section of the rock

units (the fractured rock being more easily erodible), we may have groundwater recharge 

occurring as infiltration from the stream into the outcrop of the rock.  The groundwater cou

then flow down the dipping slope of the fractured rock and could be intercepted by a well drill

a short distance downgradient (southeast) from the stream.  This scenario is shown in the 

following sketch (Figure 9).  Because the dip of the geologic formations is approximately 

the rock units underlying the stream will be 100 feet deeper for every 100 feet that the well is 

located southeast from the stream. 

 

 
Figure 9.  Hydrogeologic model for siting well locations. 
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It appears that two of the most productive wells, Blue Blazes No. 1and the new Ike Smith well, 

fit this hydrogeologic model.  However, the Jim Brown No. 4 well does not fit this model and yet 

produces 100 gpm.   

 

Successful development of water-supply wells at Catoctin is mostly dependent on encountering 

fracture zones below the water table and the degree to which those fracture zones are 

interconnected with other water-bearing fractures.  It is nearly impossible to conduct surface 

analyses to determine whether there will be fractures at some depth and even more problematic 

determining whether those fractures will yield significant amounts of water to a well.  The odds 

of obtaining water from a well can be increased by locating new wells geologically 

“downgradient” from streams, but it doesn’t guarantee success. 

 

The seemingly random pattern of fracturing in the bedrock at Catoctin can readily be illustrated 

by looking at past well drilling.  Four deep (400-800 feet) wells have been drilled in the vicinity 

of the Jim Brown Wells (Figures 5 & 8).  Two of these wells produce large amounts of water 

(75-100 gpm), and two of the wells produce less than 10 gpm.  At Misty Mount, two wells were 

drilled in the same geologic setting, the bottom of the valley east of the creek (Figure 7).  One of 

the wells produced 25 gpm, and the other produced 3 gpm. 

 

Typical Well Construction 
Typical construction for wells at Catoctin Mountain Park is shown in Figure 10.  An oversize 

borehole (usually 12-14 inches diameter) is drilled through the soil and weathered bedrock 

comprising the regolith, penetrating several feet into bedrock.  Well casing (6-8 inch inside 

diameter) is placed in the hole, and the annular space is filled with cement grout to form a 

surface seal to prevent downward flow of surface water into the borehole.  The well is completed 

by drilling an uncased, open borehole into the fractured bedrock.  Generally, the well casing and 

cement grout seal extends to about 40-60 feet below ground surface.  Wells drilled prior to 2002 

were generally no more than 200-250 feet total depth.  Wells drilled in 2002 and later range from 

400-800 feet deep. 
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Figure 10.  Typical well construction at Catoctin Mountain Park. 

 

 

Recommendations 
Some of the inactive wells in the park could function as low-yield, supplemental supply wells.  

Constructing a well in this type of geologic environment that will yield more than 20 gpm should 

be considered unusual.  It’s much more likely that a well drilled in fractured metamorphic rock 

would yield less than 10 gpm.  A 10 gpm well operated on a schedule of 8 hours on and 16 hours 

off will produce nearly 5,000 gpd.  A couple of low-yield wells and adequate storage tanks can 

result in a viable water system. 

 

Some of the previously constructed, and currently inactive, wells might be very good supply 

wells.  For example, the well at Greentop was reportedly test pumped at 25 gpm for 24 hours 
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with only 10 feet of drawdown.  This would seem to indicate that it would be a very good well, 

but it has never been utilized.  Before more wells are drilled at the park, records should be 

reviewed and existing inactive wells should be tested to determine whether they might meet the 

need. 

 

Water levels in the existing wells should be measured on a regular basis to monitor water table 

changes in response to groundwater pumping, natural seasonal cycles, and drought effects.  

These data can also be used to identify problems with the pump or piping in a well.  Often when 

a well stops pumping water or the pumping rate decreases, the first reaction is that the well must 

have gone dry, or is going dry.  It’s more likely that the pump is wearing out and pumps less 

efficiently, or there is a leak somewhere in the piping.  Regular water-level monitoring will help 

diagnose production problems by identifying whether the problem lies with the pumping 

equipment or with the aquifer.  Quarterly water level monitoring would be optimal; semiannual 

monitoring should be considered the minimum amount of data needed. 
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Glossary 
 

Anticlinorium – A regional anticlinal structure that may include smaller anticlines and synclines.  

A sketch of the Catoctin Mountain anticlinorium  from Whitaker (1955) is shown below. 

 
Metabasalt – A basalt that has undergone metamorphism. Often called greenstone. 

 

Metarhyolite – Rhyolitic rock that has undergone metamorphism.  The metarhyolite at Catoctin 

has a bluish or bluish-gray hue. 

 

Phyllite – A metamorphic rock similar to schist but finer grained, so that the constituent grains 

cannot be seen with the unaided eye.  Phyllite is considered to be a product of low-grade 

metamorphism.  It is transitional between slate and schist. 

 

Regolith – The regolith is everything from land surface down to solid bedrock.  It includes soil 

and partially weathered rock overlying bedrock. 
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Appendix 
 
 
 
Well Completion Reports 
Wells are listed in order of construction, oldest well first. 
 
 Greentop Well    1955 
 Misty Mount No. 1   1955 
 Deepen Misty Mount No. 1  1956 
 Misty Mount No. 2   1956 
 Blue Blazes No. 1   1958 
 Poplar Grove No. 1   1966 
 Poplar Grove No. 2   1966 
 Jim Brown No. 1   1966 
 Jim Brown No. 2   1966 
 Headquarters Well   1971 
 Quarters No. 5    1983 
 Jim Brown No. 3   2002 
 Jim Brown No. 4   2002 
 Ike Smith Test Hole   2006 
 Test Hole at Blue Blazes  2006 
 Blue Blazes No. 2   2006 
 Test Hole at Bldg. 167  2006 
 Ike Smith Well   2006
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